Introduction
============

Approximately 2 million traffic accidents occur yearly in Germany \[[@R1]\]. 476,000 people are injured, leading to treatment and follow-up treatment costs of 20 billion euros. 6800 patients die of the sequelae of these accidents \[[@R2]\]. Traffic accidents are thus a common trauma which can lead in the immediate aftermath to a posttraumatic stress disorder (PTSD) with partial or full intensity \[[@R3]\], \[[@R4]\]. Between 11.2% \[[@R5]\] and 28.3% \[[@R6]\], \[[@R7]\] of accident patients have a partial PTSD 6 months after the initial event. The frequency of a complete picture of PTSD has been investigated in 11 studies with clinical diagnostics by way of interviews and a catemnesis of at least 12 months \[[@R5]\], \[[@R8]\], \[[@R9]\], \[[@R10]\], \[[@R11]\], \[[@R12]\], \[[@R13]\], \[[@R14]\], \[[@R15]\]. The prevalence rates after 12 months range from 1.9% \[[@R14]\] to 32% \[[@R11]\] depending on the research methodology used and thus show a remarkable degree of variation. These differences are essentially a consequence of the type of sample survey recruiting used (newspaper, all accident victims, police, etc.). The studies with clinical diagnostics also show that approximately one-third of the injured persons suffer from an acute stress disorder (ASD) immediately following the traffic accident and that the further course is characterized by a high rate of spontaneous remission within the first year after the accident \[[@R5]\], \[[@R14]\], \[[@R15]\]. The prognosis of an acute stress disorder for a subsequent PTSD ranges from 30% to 80% \[[@R16]\]. The heterogeneity of these findings regarding prevalence as well as the course of symptoms after 12 months make it evident that there is a considerable need for more research on the long-term effects of traffic accidents.

Epidemiological long-term studies on victims of traffic accidents are often based on self reports via questionnaire (e.g., with the Posttraumatic Symptom Scale; PSS, \[[@R17]\]) since this saves the time and effort of conducting a clinical diagnosis on as many participants of the sample survey as possible. The only existing study investigating the long-term course over a period of five years is that by Mayou et al. (1997) on a group of English patients. This research group estimated the point prevalence of 111 injured accident victims at 8% (PSS) \[[@R18]\]. In a more comprehensive study on 546 patients of an accident clinic three years after a traffic accident, the group found a point prevalence of PTSD of 11% \[[@R19]\]. Thus, a substantial proportion of traffic accident victims suffers from a chronic PTSD which can persist for years after the initial event. The question as to whether traffic accidents are also linked to a frequent occurrence of other mental disorders was not investigated as systematically in the questionnaire studies named above. Studies in which clinical interviews were conducted with traffic accident victims indicated a frequent occurrence of depressive disorders, anxiety disorders, and organic mental disorders \[[@R11]\], \[[@R12]\], \[[@R20]\].

Traffic accident victims also experience other psychosocial impairments which manifest themselves in forms other than a PTSD. In a Norwegian questionnaire study on the physical, psychological, and social sequelae of 551 injured accident victims, 32% reported that they still suffered from physical limitations three years after the accident, often resulting in a reduction in quality of life. 19% of the participants in this survey felt impaired in their psychological health and 18% reported a reduction in their ability to work \[[@R21]\]. Other frequent long-term sequelae of traffic accidents include chronic pain and physical impairments, legal disputes, impaired social relations, and problems at the workplace \[[@R18]\], \[[@R19]\]. This raises the question as to the factors involved in chronicity or remission of PTSD. A few studies on accident patients indicate that continuing medical and financial problems are stronger predictors of a persisting PTSD than the severity of the injury, personality characteristics, or earlier mental disorders \[[@R18]\], \[[@R19]\], \[[@R22]\]. Ongoing legal proceedings are seen as a further risk factor for chronicity. Ehlers and Steil (1995) also assume cognitive patterns, such as a negative interpretation of intrusions, rumination, thought control, and anger \[[@R18]\], \[[@R19]\], \[[@R23]\]. Symptoms of emotional numbing are also said to be associated with chronicity \[[@R24]\].

To summarize, studies with self-evaluation instruments provide clear evidence for the presence of a clinically relevant PTSD in the long term aftermath of a traffic accident. Due to the limited validity of self-evaluation instruments, the goal of this study was to make diagnoses using standardized interviews and to compare these findings with the prevalence estimates of the studies named above. A further goal was to describe psychosocial impairments accompanied by posttraumatic symptoms in patients who had been in a traffic accident. The present study also describes the psychological and psychosocial long-term sequelae (5 years) of a severe traffic accident and provides information on:

the prevalence of PTSD, partial PTSD, and other mental disorders five years after a traffic accident andlong-term psychological and psychosocial stress and its significance for the manifestation of a complete or partial PTSD.

Methodology
===========

Design
------

In 2001, we conducted a personal and written study of patients undergoing in-patient treatment at the Department of Accident Surgery of the University Hospital in Freiburg who had been injured in traffic accidents in the years 1995/96 \[[@R6]\], \[[@R7]\], \[[@R25]\], \[[@R26]\] (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}). The average duration of catamnesis was 6 years and 2 months (SD = 0.69 years). The participants in the study had suffered at least one fracture and had to undergo hospital treatment. Participants were required to be at least 18 years of age and had to reside within 50 km of Freiburg in order to ensure that they were accessible for the catamnesis. Patients who had been unconscious for more than 15 min. after their accident or had suffered a craniocerebral trauma (validated by CT scan) were excluded from the study (first phase of the study in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}). In the second phase of the study, the extent of posttraumatic stress disorder symptoms was determined after six months. The present partial study included all patients who had been victims of accidents at least 5 years previously (see the third study phase in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

In November 2001, 143 patients were informed in writing of the planned follow-up study and asked if they would be willing to participate in a personal interview. 70 of the 143 accident patients agreed to participate in a survey on possible sequelae of an accident. 48 of these patients (69%) were interviewed at the Department of Traumatology of the Freiburg University Hospital. 6 of the patients (9%) requested to be interviewed at their homes, and 16 (23%) were interviewed by telephone due to the fact that they were no longer in the area. The questionnaires were distributed to the patients after the interview, or sent to them in the case of the participants interviewed by telephone. The study was conducted by a trained interviewer. To ensure the quality of the study, a supervisor visited once a week for the duration of the survey in order to handle potential problems in implementation and codification.

Measuring instruments
---------------------

### Clinical interview and psychosocial distress

We diagnosed PTSD and other mental disorders using the standardized Diagnostic Expert System for ICD-10 and DSM-IV (DIA-X; \[[@R27]\]). The high standardization of this system allows mental disorders to be diagnosed reliably in epidemiological studies. The test-retest reliability and the validity of the system are judged to be sufficiently high \[[@R27]\]. The present study tested for the following mental disorders in accordance with DSM-IV: PTSD, depression, anxiety disorders, alcohol dependency, substance use, and somatization disorder. The presence of a partial PTSD was coded in addition to a diagnosis of the complete picture of PTSD. The diagnosis of partial PTSD was made according the definition of Blanchard et al. (1995) \[[@R28]\], which requires for either the symptom clusters intrusion (cluster B) and avoidance (C) or the symptom clusters intrusion and hyperarousal (D) to be present concurrently. The study also included a time criterion, requiring symptoms to continue for over one month. The criterion of an existing impairment (F) was recorded but was not used as a precondition for making a diagnosis.

The physical, psychological, and social sequelae of the accident were recorded with the structured accident interview of the psychotraumatology research group (Freiburg University Hospital). The participants were requested to rate the severity of their physical impairment and pain at the time of the follow-up study on a scale of \"0 = not at all\" to \"3 = very severe\". Financial losses and legal disputes were included in the survey as well as the type of accident. Cognitions concerning the accident, such as rumination or anger with the person who caused the accident, covered further possible sustaining risk factors of a chronic PTSD and were thus also included in the interview. The answer categories \"2 = severe\" and \"3 = very severe\" were combined for the analysis.

### Injury severity

The initial severity of the injury was determined using the \"Injury Severity Score\" (ISS; \[[@R29]\]). The ISS values were recorded by medical students under the guidance of accident surgeons of the Freiburg University Hospital.

### Self-evaluation questionnaire

The following questionnaire procedures were implemented to assess psychological and psychosocial impairments:

**PTSD symptoms:** Intrusions and avoidance and psychophysiological symptoms of PTSD were diagnosed with the Posttraumatic Diagnosis Scale (PDS) in accordance with DSM-IV \[[@R30]\], \[[@R31]\]) (17 items, range: 0 to 51 points). The \"Impact of Event Scale\" (IES) \[[@R32]\] and the Post Traumatic Stress Disorder Symptom Scale (PSS) \[[@R17]\], \[[@R33]\] were implemented as part of the initial study approximately one week after the accident (up to four weeks).**Depression:** Depressive symptoms were diagnosed with the Beck Depression Inventory (BDI) \[[@R34]\], \[[@R35]\] (21 items, range: 0 to 63 points).**Psychological symptoms and distress:** Psychological symptoms and distress were recorded with the SCL-90-R Symptom Checklist \[[@R36]\], \[[@R37]\]. Two global reference values provide information on general psychological distress (\"global severity index\", GSI) (range: 0 to 4 points) and on the amount of existing symptoms (\"positive symptom total\", PST) (range: 0 to 90 points).**Psychosocial impairments:** Impairments in the domains work, free time, and family were assessed with the \"Sheehan Disability Scale\" (SDS) \[[@R38]\]. Impairments resulting from physical and psychological symptoms were recorded on two subscales with 3 items each (range 0 to 27 points).

Statistical analyses
--------------------

The data were analyzed with the help of the \"Statistical Package for the Social Sciences\" (SPSS) for Windows, Version 11.0. Questions as to the prevalence of psychological disorders were processed with the help of descriptive statistical methods. Inferential statistical methods (chi-square tests in accordance with Pearson and analyses of variance) were implemented to analyze the group differences between people with vs. without (partial) PTSD.

Results
=======

Dropout analysis
----------------

For various reasons, 73 of the 143 accident victims originally included in the study did not take part in the follow-up study: 6 people refused to participate (8%), 63 moved without leaving an address or were unreachable (86%), and 4 people were deceased (5%). Considering the fact that the period of measurement lasted over five years, the dropout rate of 51% corresponded to our expectations and to the dropout rates of other studies (e.g., Mayou and colleagues 2002 reported a 59% dropout rate after three years \[[@R19]\]).

The dropouts and the participants in the follow-up study differed with regard to **sociodemographic variables**. The people who did not participate were younger at the time of the accident (M = 34.1 vs. M = 38.4 years; F = 3.83, df = 140, p =.052) and more often single (60% vs. 41.4%; χ^2^ = 13.08, df = 6, p =.042). Students were also more strongly represented among the dropouts than among the participants (21.3% vs. 2.0%; χ^2^ = 27.39, df = 11, p =.004). The level of education was also significantly higher among the dropouts (χ^2^ = 9.08, df = 4, p =.059). There were no differences as far as gender is concerned (χ^2^ = 1.38, df = 1, p =.239). The dropouts and the participants did not differ in the original severity of their injuries (F = 0.007, df = 140, p =.934). More of the dropouts than the participants had suffered automobile (16% vs. 10%) or bicycle (22% vs. 18%) accidents. On the other hand, more of the participants had suffered their accidents on motorcycles (15% vs. 10%) or as pedestrians (6% vs. 4%). A chi-square test revealed no significant bias (χ^2^ = 5.11, df = 3, p =.164).

Furthermore, we determined whether the interviewed patients differed from the dropouts with regard to their **clinical symptoms**. In the first study phase, the dropouts did not suffer from more posttraumatic stress symptoms than the participants of the interview study (PSS = 18.20 vs. 16.70; F = 0.28, p =.60; IES = 9.28 vs. 11.98; F = 1.99, p =.16). Depressive symptoms (BDI) were also present to a comparable extent in the two groups (BDI = 5.66 vs. 6.02; F = 0.94, p =.76). The symptoms present after six months were also tested for bias effects. The dropouts did not differ significantly from the remaining participants as far as posttraumatic symptoms are concerned (PSS = 5.12 vs. 7.55; F = 1.97, p =.17).

Description of the interviewed sample
-------------------------------------

The average age of the 70 accident patients who participated in the follow-up study was 44.5 years at the time of the study (SD = 12.7; range = 24-67). More men (59%) than women (41%) participated in the survey (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). Approximately half of the participants were married (48.6%). 37.1% of the participants were single; 4.3% were separated from their spouse and 8.5% were divorced or widowed. Most of the people in the study had completed \"Realschule\" (middle secondary school) (41.4%). 32.9% had earned the \"Abitur\" (university entrance qualification) and 24.3% had completed the \"Hauptschule\" (lower secondary school). 68.6% of the participants were employed at the time of the accident. Most of the employed participants were skilled workers or craftsmen (28.6%). 25.7% were white-collar workers or civil servants and 11.4% were self-employed. There was one untrained worker and one student. The 70 participants of the survey had suffered various types of traffic accidents, the most common types being bicycle (32.9%) and motorcycle (30%) accidents. The proportion of automobile accidents was 24.3% and that of pedestrian accidents 12.9%.

Prevalence of PTSD and other mental disorders
---------------------------------------------

The rate of posttraumatic stress disorder among the participants of the sample survey is 24%. Five years after the accident, 10% (n = 7) of the accident patients suffer from a complete picture of PTSD and 14.2% (n = 10) from a partial PTSD. Seven of the patients with a partial PTSD suffer from intrusions and increased psychophysiological arousal. One person shows marked intrusions and avoidance symptoms. Two patients with a partial PTSD show all symptoms of PTSD, but these symptoms do not cause impairments in work, social activities, or other important functional domains (criterion F). This is true for a majority of the 10 patients with partial disorders, only three of whom are impaired by their symptoms in everyday domains. The patients did not report any further traumas during the period of catamnesis.

Over half of the patients with a PTSD (n = 4) show signs of an additional axis I disorder. The comorbid disorders diagnosed most frequently are affective disorders (n = 3) as well as substance abuse and addiction (n = 1). The comorbidity rate of a partial PTSD is also 50%. Five people with a partial PTSD suffer from a comorbid disorder (more than one diagnosis possible), such as a dysthymia (n = 3), specific phobias (n = 3), or a pain disorder (n = 2). As far as other mental disorders in patients without a partial or complete PTSD are concerned, four people showed signs of affective disorders (major depression, dysthymic disorder) and two of a pain disorder.

### Severity of posttraumatic stress symptoms

As expected, patients with a PTSD show more severe impairments from posttraumatic stress symptoms than do those with a partial PTSD or those without a PTSD (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}). This severity is also evident at the level of the PTSD clusters (intrusion, avoidance, hyperarousal). However, patients with a partial PTSD are also more severely impaired on the whole than are healthy people. Only as far as the occurrence of intrusions is concerned are patients with a partial PTSD comparable with healthy people. Avoidance symptoms are the most marked of all symptom criteria, in patients with a PTSD as well as in those with a partial PTSD.

In order to simplify the presentation of the results, we will combine the patients with a PTSD with those with a partial PTSD in the following and refer to the diagnosis of both groups as (partial) PTSD.

Associated characteristics of (partial) PTSD
--------------------------------------------

None of the sociodemographic variables - age, gender, marital status, education, and profession - is associated with the diagnosis of a (partial) PTSD (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). In the following we will refer to the analysis of the self-evaluation scales, which reflect the perceived extent of psychological and psychosocial impairments of the accident patients at the time of the catamnesis (see Table 3 [(Tab. 3)](#T3){ref-type="fig"}).

Patients with a (partial) PTSD are clearly more depressive than those without a posttraumatic stress disorder (F = 31.55, df = 64, p \<.001). Patients with a (partial) PTSD suffer from more symptoms in the SCL-90-R (PST) and have a higher level of general psychological distress (GSI) than people without a (partial) PTSD (PST: F = 17.14, df = 54, p \<.001, GSI: F = 14.85, df = 54, p \<.001). For all patients included in the study, impairments resulting from physical illness are more severe than those resulting from psychological problems (M = 7.09 (8.85) vs. M = 3.68 (6.82)). For patients with a (partial) PTSD, physical or psychological impairments are associated with major limitations in professional, societal, and family life (see Table 3 [(Tab. 3)](#T3){ref-type="fig"}). PTSD patients show a considerably worse level of functioning in *all* domains than do people without a (partial) PTSD. At the same time, it should be pointed out that PTSD patients are also more likely to perceive their physical impairments as limitations.

The analyses of functional limitations in daily life produced the following results (without table): Patients with a (partial) PTSD think about their accident more often than those without a posttraumatic stress disorder (35.3% vs. 1.9%; χ^2^ = 19.37, df = 3, p \<.001). When reminded of their accident, patients with a (partial) PTSD are more likely to react with fury and anger than those who do not suffer from a (partial) PTSD (52.9% vs. 1.9%; χ^2^ = 28.26, df = 3, p \<.001). They also are more likely to reproach themselves or others, such as the person who caused the accident, for the accident and its consequences (\"self-reproach\": 23.6% vs. 0%; χ^2^ = 16.52, df = 3, p =.001, \"reproach of other\": 29.4% vs. 3.8%; χ^2^ = 20.69, df = 3, p \<.001).

People injured in accidents who have a (partial) PTSD are more often still in legal disputes five years after their accident than people without a (partial) PTSD (23.5% vs. 0%; χ^2^ = 16.22, df = 2, p \<.001). A closer inspection of these data shows that only the accident victims with a (partial) PTSD are still in legal disputes. Major financial losses are also more frequent in patients with a (partial) PTSD than in those without a (partial) PTSD (41.1% vs. 5.7%; χ^2^ = 21.62, df = 3, p \<.001).

More than three-fourths of the patients with a (partial) PTSD have suffered from physical impairments since the accident. These patients thus clearly suffer from more severe physical pain resulting from their accident than do those without a (partial) PTSD. (82.3% vs. 11.3%; χ^2^ = 32.95, df = 3, p \<.001). The former group also suffers more frequently from severe continuous pain (70.6% vs. 13.2%; χ^2^ = 21.51, df = 3, p \<.001). As a result, they also take analgesics or sedatives more frequently (41.2 vs. 1.9%; χ^2^ = 19.77, df = 3, p \<.001).

Initial symptoms and course of the illness
------------------------------------------

We did not find any relation between the manifestation of a (partial) PTSD and the type of accident (automobile, motorcycle, bicycle, pedestrian; see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). We also tested whether **clinical characteristics** influence the development of a (partial) PTSD (see Table 4 [(Tab. 4)](#T4){ref-type="fig"}). People with a (partial) PTSD do not differ from people who are currently physically healthy in the severity of their injuries (ISS) or in initial PTSD symptoms (IES, PSS). There are significant differences in the depressed mood of the patients in the initial study, where the patients who were later diagnosed with a (partial) PTSD were already more depressed than those who remained mentally healthy (F = 7.80; p \<.01). Six months after the accident, patients who were later diagnosed with a (partial) PTSD attained values which were four times higher than those of psychologically healthy accident victims (F = 26,48; p \<.01). Findings on clinical parameters must be interpreted with caution due to the selective returns of the questionnaire: Data for earlier points of measurement are available for only approximately 70% of the people currently participating in the study.

Conclusion and discussion
=========================

This study uses a combination of interview and self-evaluation methods to attain a complex description of the long-term psychological and psychosocial sequelae of traffic accidents. Five years after the accident, 10% of the accident victims included in the study suffer from a posttraumatic stress disorder. The prevalence of a partial PTSD among the patients included in the study is 14.2%. These prevalence rates correspond to findings from long-term studies (\> 3 years) conducted with self-evaluation instruments (8% \[[@R18]\]; 11% \[[@R19]\]). The longest existing prospective study which diagnosed the presence of a partial PTSD in accordance with the definition of Blanchard et al. (1995) \[[@R28]\] reported a 12 month prevalence of 12.3% \[[@R14]\]. Thus, the standardized clinical diagnosis used in the present study confirms the prevalence of posttraumatic stress syndromes estimated previously on the basis of self-evaluation methods.

On the whole, more people suffer from a partial PTSD than from the complete picture of the illness. This high prevalence is qualified by the finding that only one-third of the people with subsyndromal symptoms suffer from impairments in daily life. Parallel to our findings, a recent study by Mylle and Maes (2004) found a partial PTSD in 60.7% of 185 burn victims (CIDI) \[[@R39]\]. However, these authors required only the presence of one of the three symptom criteria B, C, or D for a diagnosis. When the impairment criterion (criterion F) was included in making the diagnoses, the prevalence was reduced to 16.7%. This example demonstrates that there is an urgent need to clarify the combination of symptoms necessary for diagnosis of a partial PTSD. The classification according to the criteria of Blanchard et al. used in the present study \[[@R28]\] could be extended to include criterion F, which would reduce the prevalence of a partial PTSD in the present study to 4.3%.

In presenting our results, we combined people with a PTSD and people with only a partial diagnosis in order to reduce statistical tests (alpha error inflation). This is clinically acceptable because people with a partial diagnosis of PTSD symptoms are more similar to people with the complete picture of the disorder than to mentally healthy people. The majority of accident victims with a partial PTSD describe symptoms of intrusions and hyperarousal in the *clinical interviews*. The presence of intrusions and avoidance symptoms together is a rather infrequent combination of criteria in the present study, and this conforms to other findings \[[@R40]\], \[[@R41]\]. However, at the same time it should be pointed out that people with a partial PTSD report only a low extent of intrusions in the *questionnaires*. The dominant symptoms in the questionnaires are marked avoidance behavior and hyperarousal. It might be possible to explain these divergent findings by operationalizing intrusions in the DIA-X (\"Were you troubled by memories \[of the event\] in the form of thoughts and \"images\" that ran through your head repeatedly (even if you did not want to be reminded of it)?), where memories are not formulated explicitly as \"flashbacks\" or \"intrusive recollections\" - as required by ICD 10 or DSM IV.

Other mental disorders appear more frequently as comorbid disorders of PTSD and are present less often as independent disorders. The high comorbidity rate of PTSD in this study, especially among patients with depressive disorders, confirms the findings of other studies on traffic accident victims \[[@R5]\], \[[@R11]\], \[[@R20]\], \[[@R42]\]. An initially high level of depression has been shown to be a predictor of a PTSD in prospective studies with shorter periods of catamnesis \[[@R5]\], \[[@R7]\], \[[@R8]\], \[[@R22]\], \[[@R25]\]. These findings proved in this study to be a long-term predictor for the chronicity of the (partial) PTSD. In addition, findings from meta-analyses indicate that a poor premorbid psychological state correlates with the development of a PTSD at .20 \[[@R43]\], \[[@R44]\]. It is not possible to identify the direction of the influence of PTSD and affective disorders on the basis of the present study due to a lack of meaningful information on the premorbid health status of the patients.

The comorbidity of mental and physical illnesses also received attention in the present study. No patient in the study with the complete picture of a posttraumatic stress disorder had recovered his or her physical health completely five years after the accident. Severe physical impairments and chronic pain are important contributing factors to a PTSD in the long-term aftermath of an accident \[[@R5]\], \[[@R7]\], \[[@R8]\], \[[@R18]\], \[[@R19]\], \[[@R22]\]. It may be assumed that continuing physical problems make great demands on people\'s ability to get over an accident and thus complicate their ability to overcome the psychological trauma connected with it.

The social support a patient receives after the trauma has proved, along with specific variables of the traumatic situation (peritraumatic dissociation and peritraumatic emotion; r=.43 and r=.28, respectively), to be a significant variable for the development and chronicity of a PTSD after a trauma (r=-.29; \[[@R44]\]). Numerous patients in the present study describe considerable limitations in free time activities and in family life (see Table 3 [(Tab. 3)](#T3){ref-type="fig"}). Although data on social support were not collected directly, the results of the present study suggest that psychosocial limitations provide poor preconditions for coping with the psychological as well as with the physical impairments caused by an accident.

The fact that a PTSD following a traffic accident can take a chronic course and is associated with a reduction in quality of life raises the question as to the form measures of secondary prevention should take. Despite their proximity to the research center and our explicit offer, none of the people included in the study took advantage of psychological support or psychotherapy. On the other hand, several successful psychotherapeutical concepts for early intervention are known \[[@R45]\]. Early interventions require good interdisciplinary work. A study on the psychological care of accident victims in Germany revealed that psychotraumatological acute care and aftercare is still in a state of development and in need of improvements in content and structure, especially when one considers the high prevalence rate of posttraumatic stress disorders in Germany \[[@R46]\]. Since it is neither necessary nor are the facilities available to offer all accident surgery patients an early intervention, a screening should be conducted in acute care in order to identify high-risk patients \[[@R47]\]. More intensive interdisciplinary cooperation between surgical treatment facilities (consulting or liaison services with psychiatric or psychological departments) would be a necessary measure for rehabilitating patients effectively after a traffic accident. New treatment conceptions should also take into account the problem of how to motivate patients to undergo psychotherapeutic treatment.

Limitations of the study
========================

*Representativity:* The study may be considered a representative sample survey study of severe accident injuries for the Freiburg area, because an estimated 90% of all accident victims requiring stationary care receive treatment at the Department of Accident Surgery of the University Hospital. However, the representativity is limited somewhat by the dropout rate of 51% and the narrow scope of the sample survey.

*Diagnoses:* We classified mental disorders using the DIA-X, a recognized procedure for epidemiological studies which prescribes clear criteria for making a diagnosis. Nevertheless, the validity of the diagnoses needs to be discussed in more detail (see above).

*Interviews:* One-fourth of the people who participated in the survey had to be interviewed by telephone due to the fact that they were no longer in the area. This may constitute a limitation in the validity of the statements of these patients. However, since the DIA-X is highly standardized, the clinical impression of the interviewer is not relevant for the diagnosis. This keeps the bias effects comparatively low. We did not find any differences in the epidemiological results.

*Definition of the diagnosis:* We used an established algorithm to classify partial PTSD. This is a convention of the study, and a modification of this convention could lead to other findings (see above).
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